tetroxide vapor or by some other conventional procedure before they were hydrolyzed and stained. Later it was found that hydrolysis need not be carried out at the standard temperature of 60 C but is effective already at room temperature; that the result of hydrolysis is the same with living or variously fixed spores and that the peripheral nuclear element which becomes stainable during hydrolysis is visible clearly already in the unstained condition. In other words, the complex procedures used in the earlier work proved reducible to one single essential treatment-acid hydrolysis.
With these facts well established by numerous experiments, it is surprising to find that DeLamater and Hunter (1952) and Hunter and DeLamater (1952) , using a technique which I Supported by a grant from the National Research Council, Ottawa, Ontario, Canada. includes hydrolysis, should have obtained a very different result. Writing of the spore of B. megaterium they note:
"The nucleus at all times is observed to be central in the cell, and at no time has been seen to be eccentric. It seems likely that Robinow and others have induced the eccentric position of the spore nucleus by the drastic nature of the procedures which they have used. It may be emphasised in this connection that the methods herein utilized, in which a rapid freezing-dehydration process is used, probably constitute a much more gentle procedure." These remarks seem unreasonable when it is realized that Hunter and DeLamater actually have relied on the very same method of fixation with osmium followed by acid hydrolysis that has given the clearest pictures of eccentric nuclei in the hands of those whom they criticize. The novel features of the authors' procedure, a new stain and dehydration in deep cooled alcohol, are irrelevant to the controversy because in the procedure followed by Hunter 
MATERIALS AND METHODS
A freshly isolated strain of B. megaterium was grown on potato extract agar plates (Robinow, 1951) for four days or slightly longer. This sufficed for ample and complete sporulation. The spores were spread in distilled water on greasefree coverslips, fixed for 2 to 5 minutes in osmium tetroxide vapor, dried, placed for a few minutes in 70 per cent alcohol, and hydrolyzed in N/HCl at 60 C for 8 minutes. Early stages in spore formatiom obtained from 18 hour old cultures were prepared in the same way. To study germination, spores from the same cultures were spread directly on freshly poured and lightly dried Difco heart infusion agar plates and incubated at 37 C. Small slabs of spore covered agar were removed at intervals and, spores up, fixed in osmium vapor. Impression films were made of the fixed growth and processed as above. Germination was complete usually at the end of the first hour in agreement with earlier experience of the behavior of other strains of B. megaterium under the same conditions. Hunter and DeLamater's figures of 3 and 4 hours required for germination indi4te that they were not working under the most favorable conditions.
Hydrolyzed preparations were stained in Columbia dishes for coverslips for 2 to 4 hours in 10 ml of a 0.25 per cent solution of thionin (National Aniline Division) to which one drop of thionyl chloride had been added according to DeLamater and Mudd (1951) . Stained films, invariably covered by a heavy precipitate of dye crystals, were rinsed with and mounted in tap water. The optical equipment was as used by Robinow (1951) . Photomicrographs were taken with the light from a Baird Associates interference filter with a transmission peak at 5390 A, illuminated by a tungsten ribbon lamp.
RESULTS
Our findings are illustrated in figures 1 to 6. Figure 1 shows how several developmental stages, i.e., polar granules, clear rings, and hydrolysis resisting basophilic forespores and mature spores with eccentric nuclei, may be found together in a single preparation. In this strain of B. megaterium the spores reach morphological maturity while still in their mother cells. In other strains it was found that the nucleus remained central as long as the spore was not entirely free from remains of the vegetative phase. But here too, eccentric nuclei were revealed in fully mature spores after acid hydrolysis. Figure 2 , a small sample of many entirely uniform preparations, shows the familiar aspect of eccentric nuclei in resting spores, closely resembling pictures of Feulgen preparations published by Stifle (1937) and Delaporte (1939) . Acid hydrolvsis has shown the same eccentric nuclei in all of the many other strains of B. megaterium which the writer hZs examined. The small size 379 of the nuclei is due to the temperature of 60 C at which hydrolysis was carried out. The nuclei of spores of B. megaterium hydrolyzed at room temperature appear larger (Bisset and Hale, 1951; Robinow, 1951 Figures 3, 4, and 5 show how the configuration of the nucleus changed during the first ten minutes after transfer to heart infusion agar. In most of the spores the nucleus is now found in the center. At first the nucleus has a clear interior, surrounded by a thin layer of chromatinic matter; later the center becomes deeply stainable. A further picture, figure 6, shows examples of the first division of the nucleu!, closely resembling comparable stages in the germination of B. cereus described and documented by Delaporte (1950) .
DISCUSSION
The evidence presented shows that DeLamater's procedure of osmium fixation, acid hydrolysis, and staining with S02-thionin reveals the same eccentric nuclei in resting spores of B. megaterium which in the past had been demonstrated repeatedly in the spores of this species and other bacilli by essentially the same procedure. No nuclei are visible in normal, resting, untreated spores, and on the basis of evidence presented so far it is not possible to decide whether in the untreated spore the nucleus is at the periphery or even outside the cytoplasm, as I have argued repeatedly, or whether, as Bisset and Hale (1951) speculate, it is extruded to the periphery from its normal central position under the influence of hydrolysis. Until the question of the true localization of the spore nucleus is settled, one has to agree with Preuner (1951) and Hunter and DeLamater (1952) that eccentric nuclei are "induced" by our treatments. But it must be clearly understood that this situation is not the fault of this or that cytological technique. We have no choice in the matter! Essentially the same result is obtained regardless of whether spores are hydrolyzed directly or after exposure to any one of a large number of "good" conventional fixatives. N/3 HNO3, a relatively weak reagent, used at room temperature, may replace the customary hydrolysis with N/l HCl at 60 C, and eccentric nuclei are revealed very effectively by mere extraction of spores with N/i HCl04 at 4 C (P. C. Fitz-James, unpublished data). It follows that it is not our methods which are drastic, but that it is in the nature of normal resting spores to respond drastically to certain accepted cytological procedures (e.g., the Feulgen technique) not known to have serious morphological effects on other kinds of cells. This behavior deserves further exploration. Our knowledge of spores is not advanced by ignoring it.
Comparison of figure 2, where the nuclei are peripheral, with figures 3 and 4, where they are mostly central, establishes for B. megaterium what had previously been shown in B. cereus (Robinow, 1942 (Robinow, , 1945 Flewett, 1948) and B. subtilis (Preuner, 1951) , namely that the peculiar responsiveness of resting viable spores to acid hydrolysis, resulting in peripheral nuclei, is lost very rapidly after spores have been placed on a Figure 3 is from a separate, less advanced specimen. Figure 6 . Various stages in the first division of the nucleus in germinating megaterium spores. Fixed 60 minutes after transfer of resting spores to heart infusion agar. Hunter and DeLamater's criticism of descriptions of the structure of resting spores by Robinow and others is invalid because the observations on which it is based were not made on resting spores.
